Nitroheterocycle metabolism in mammalian cells. Stimulation of the hexose monophosphate shunt.
Misonidazole, SR-2508, nitrofurazone and other nitroheterocycles stimulated release of 14CO2 from [1-14C]glucose but not from [6-14C]glucose when incubated with mouse Ehrlich ascites cells or human A549 lung carcinoma cells in vitro. This demonstrated that the nitro compounds activated the hexose monophosphate shunt and is evidence that an important pathway of nitro reduction in these cell lines is electron transfer from NADPH-dependent cytochrome c reductase to the nitro group. Shunt activity was stimulated under both aerobic and anaerobic conditions. For catalase-free Ehrlich cells, aerobic effects were greater than anaerobic, indicating that NADPH was used for reduction of H2O2, via GSH peroxidase and reductase, as well as for one-electron nitro reduction, under aerobic conditions. Several of the compounds tested stimulated 14CO2 release from [2-14C]glucose as well as from [1-14C]-glucose. This shows that the cellular requirement for NADPH, in the presence of nitro drug, was great enough to cause recycling of pentose phosphates. Recycling could decrease the availability of ribose-5-P needed for nucleic acid synthesis, which could partly explain the inhibition of DNA synthesis observed upon prolonged aerobic incubation of cells with nitro compounds. Comparison of the rate of disappearance of nitrofurazone from anaerobic A549 cell suspensions with the rate of 14CO2 release suggests that the drug reduction in this cell line was catalyzed almost entirely by NADPH-requiring enzymes.